Treatment options for sickle cell disease (SCD) pain could be tailored to pain locations. But few epidemiologic descriptions of SCD pain location exist; these are based on few subjects over short time periods. We examined whether SCD pain locations vary by disease genotype, gender, age, frequency of pain, depression, pain crisis or healthcare utilization. We enrolled 308 adults with SCD in [2002][2003][2004]. Subjects kept daily pain diaries for up to 6 months, including a body chart. Mixed model and generalized estimating equations were employed for analyses. Two hundred and sixty subjects completed at least one body chart. An average of 3.3/16 sites (25%) were painful. The number of pain sites varied by age, depression, frequent pain days, crisis and unplanned hospital/ED utilization. Lower back, knee/shin and hip, hurt on average more than a third of pain days, while jaw and pelvis hurt on fewer than 10% of days. Odds of a crisis were increased substantially when pain was in the arm, shoulder, upper back, sternum, clavicle, chest or pelvis (OR > 1.5) while the odds of unplanned utilization were substantially increased for the sternum, clavicle and chest (OR > 2.0). Pain in SCD varies considerably both within and between subjects, although it occurs most commonly in the lower back and lower extremities. The number and location of pain sites vary significantly by age, frequent pain, crisis and utilization. Identification and understanding of combinations of pain location and intensity may help to understand the etiology of SCD and improve SCD management. Ó
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Treatment options for sickle cell disease (SCD) pain could be tailored to pain locations. But few epidemiologic descriptions of SCD pain location exist; these are based on few subjects over short time periods. We examined whether SCD pain locations vary by disease genotype, gender, age, frequency of pain, depression, pain crisis or healthcare utilization. We enrolled 308 adults with SCD in 2002-2004. Subjects kept daily pain diaries for up to 6 months, including a body chart. Mixed model and generalized estimating equations were employed for analyses. Two hundred and sixty subjects completed at least one body chart. An average of 3.3/16 sites (25%) were painful. The number of pain sites varied by age, depression, frequent pain days, crisis and unplanned hospital/ED utilization. Lower back, knee/shin and hip, hurt on average more than a third of pain days, while jaw and pelvis hurt on fewer than 10% of days. Odds of a crisis were increased substantially when pain was in the arm, shoulder, upper back, sternum, clavicle, chest or pelvis (OR > 1.5) while the odds of unplanned utilization were substantially increased for the sternum, clavicle and chest (OR > 2.0). Pain in SCD varies considerably both within and between subjects, although it occurs most commonly in the lower back and lower extremities. The number and location of pain sites vary significantly by age, frequent pain, crisis and utilization. Identification and understanding of combinations of pain location and intensity may help to understand the etiology of SCD and improve SCD management.
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Introduction
The majority of medical contacts in sickle cell disease (SCD) are for exacerbations of pain due to vaso-occlusive episodes, commonly called ''crises" [21] . Vaso-occlusive pain in SCD is classically described as occurring in the back, chest, and extremities. This clinical observation is supported by limited empirical evidence [4,7-11,20,21,32].
However, vaso-occlusive pain of the trunk and extremities is not the only kind of pain people with SCD experience. Severe, sometimes prolonged pain may also come from priapism [15, 25, 33] , avascular necrosis of the hip, shoulder, or knee [22], or venous stasis ulcers of the ankle and leg [32] . Chest pain can result from acute chest syndrome, a cascade that can result from any one of the several inciting events, most notably viral and bacterial pneumonia, fat embolism, and in situ sickling in the lung [34, 35] . Acute abdominal pain may result from cholecystitis due to the almost ubiquitous bilirubin-containing gallstones from chronic hemolysis, appendicitis, or from an ''abdominal crisis", which may represent bowel ischemia [32] . Headache may herald impending or actual subarachnoid hemorrhage. Since pain location may vary for each of these sickle cell-related complications or manifestations, appropriate treatment for SCD pain could vary widely.
Pain location could well be indicative of the etiology of the pain syndrome. One reason to explore pain location in SCD is to determine whether pain location resembles that of other chronic painful diseases for which more is known about the mechanisms of pain (e.g., diabetic neuropathy, Raynaud's phenomenon, rheumatoid arthritis, and peripheral vascular disease).
For example, several [17, 23] have proposed cooling as predictive of pain location in SCD. The ''steal syndrome" hypothesis [27] , supported by anecdotal evidence in Jamaicans and others [1,2,18,24,26], predicts that exposure to cold causes constriction
